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- | aBSTRACT: ‘The article presents the results of an investigatign of the! 
temperature and concentration dependence of lattice paramete nd charac-; 
iteriatic temperature for Au-Ag alloys containing 10, 25, 40, 60, 70 and | 


90% Ag, along with calculations of the universsl lattice anhormonicity ! 
: dln : ; : 
‘parame ter nrp gine (yx is the Grueneisen constant, 7) is the 


‘coefficient of volume expansion). Composition-property diagrams are con: 
structed for Au-Ag alloys with "p perty" pertaining to the values of ; 
| O@x-ray and ny. It is shown that these diagrams are in qualitative 
correspondence with. the present-day concepts of the statistical theory of: 
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alloya. A correlation ia established between the quantities n 7~f ond 
- mixing energies of the alloys; this is a ma f A A : 
‘the mixing energy determines. the ‘type of the constitution diogram of the 
alloy. Selection of the Au-Ag system as the object of investigation was 

t primarily dictated by the lack of corresponding data on these alloys in 

‘the published literature. Moreover, alloys of this system lack such side- 
‘effects as atatic distortion, oxidizability, and ordering which, if present, 
‘complicate the radiographic experiment and interpretation of the findings. 
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[Atlas of machine parte; mechanical joints and couplinge] Atlas 

detalei mashin; soedineniia 1 mfty. Kiev, Gos, izd~vo tekhn. lit- 

ry USSR, 1956. 146 p, (MLRA 10:2) 
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Seizing of metals resulting from friction and the wear resistance 
of steel subjected to repeated variable loads. Sbor.trud.Inst.stroi. 
mekh,AH URSR no.22:93-99 '56. (MLRA 10:5) 
(Steel--Testing) (Mechanical wear) 
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Translation from; Referativnyy ghurnal,. Mashinostroyeniye, 1959, Nr 12, P 25 ,vSSR) 


AUTHORS : _Grozin, B.D,, Val!'chuk, GJ, Gorb. M.L, ta 
page eer E ate 
TITLE: - The Physical State of the Surface Layers of Machine parts ‘ 


PERIODICAL;: V sb.: Issled. po fiz. tverdogo.tela. Moscow, AS USSR, 1957, pp 32-40 Ge 


ABSTRACT: - The Institute of Construction Mechanics of the AS UkrSSR carried out in- 
vestigations on the complex application of research methods with the aid 
of electron microscopes, analysis of metal structure, X-rays and spectrum yee 
analysis in studying the mechanism of origination and distruction of the 
surface layer. Besides, different methods of the hardening technique have 
been worked out, which are applicable to the operating conditions of the 
machine parts. The investigations proved that the outer (aotive) metal 
layers are formed under the effect of all technological processes, both 
thermal and mechanical, The presence of structural stress concentrators 
is an important factor, lowering the durability of machine parts. Plastic 
deformation and heating of the outer metal layers as & result of friction, 
Card 1/2 cause changes in the mechanical properties of various steel grades up to 
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The Physical State of the Surface Layers of Machine Parts SOV/123-59-12-46051 


different degrees and in different directions, depending on the composition of the steel 
grade, processing conditions and the heating temperature of the machine part during the 
operation process. Diagrams of the test results are given for metals of various grades. 
9 figures. 

P.V.M. 
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effect of friction on metal fatigue, depending on the nature of the friction 
surfaces, Three papers by M.A. Puzanov discuss the wear resistance of certain 
steels in relation to the nature of contact, wear of heavy duty components oF 
erane hoists subjected to eyclic loadsyand a machine used for testing the 
wear resistance of cylindrical test samples subjected to sliding friction. 
Two papers by V.N. Semirog-Orlik deal with the application of the Grozin 
method of testing steel semples and with the determination of machinebility 
of cast iron according to the factor of octehedral tangential stress. 

A.I. Kuyun deseribes the design and the use of a miniaturized thermocouple 
used to study thermal phenomena in the surface layers of metals. ‘The article 
by M.L. Gorb deals with the method of processing experimental data and results 
of studies of test samples gubjected to omnidirectional and nomuniform 
compression, The text contains numerous diegrems, charts, and illustrations. 


TABLE OF CONTENTS: 


Introduction 
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GROZIN, Boris Dmitriyevich; DRAYGOR, David Abramovich, doktor tekhn.nauk; 
SEMIROG-ORLIE, Veevolod Nilcolayevich, kand.tekhn.nauk; PUZANOY, 
Mikhail Apollonovich, Kani. tekhnsneul; GORB, Matvey L'vovich, 
rand. tekhn.nauk; YANKEVICH, Vil'yam Fedoseyevich, inzh.; 
SINYAVSKAYA, Mariya Dailtsiverna, inzh,; VAL'CHUK, Georgiy Iosi- _ 
_fovich, inzh,; KRAMAROV, V.S., prof., doktor tekhn. nauk, retsenzent: 
TYNYANYY, G.D., red.; GORNOSTAYPOL'SKAYA, M.S., tekhn.red. 


[Increasing operating safety of machine parts] Povyshenie eksplu- 
atatsionnoi nadezhnosti detalei mashin. Moskva, Gos.nauchno-tekhn. 
izd-vo mashinostroit.lit-ry, 1960. 292 p. 

(MIRA 14:1) 
1. Chlen-korrespondent AN USSR (for Grozin), 


(Machinery) (Mechanical wear--Testing) 
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AUTHOR: Val'chuk, Het= 


TITLE: Effect of contact crumbling on the steel fatigue 
strength 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. ll, 
1960, 1496 - 1500 


TEXT: This is a continuati ous investigations. The mecha- 
e 1 fatigue strength is a 
surface area by 


forming residual 
tigue strength; ») 
which leads to fatigue strength decrease} the value of both fac- 
tors depending on the sliding friction conditions. It has been 
found that crumbling of the surface area occurs after a great am— 
ount of contact pressure, the formation of crumbling focuses being 
taken as disintegration indicator. During the first stage of slid- 


fhe formation of contact crumbling focuses 
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Effect of contact crumbling ..- D204/D302 : 
ing friction the surface uneveness is smoothed down and a continu- 

ous contact area is formed; during the second stage deep contact 
crumbling focuses are formed. Special investigations were carried 

out on the effect of cyclic flexing on the steel fatigue strength. 
Samples of a standard steel 40KH, ) 18 mm, hardness Erp = 93 —- 98 


have been tested under flexing pressure 0, = 15 kg/mm2. The slid- 


ing-contact friction was carried out by means of a 3 rolls device, 
the rolls made of steel ShKh15, tempered to the hardness re = 60 ~ 


- 62; the fatigue tests - by cyclic flexing with 200 rev/min [Ab- 
stractor's note: No further details of testing methods are given]. 
fhe effect of friction on the fatigue strength was determined af- 
ter the formation of crumbling focuses was observed, the rools sli- 
ding in a lubricant, with a constagt rolls pressura on the whole 
‘contact area equalling 13875 kg/cm°, on samples rotating without 
flexing loads. The amount of crumbling was determined after 2.510° 


5+10° and 7¢10° rolls runs, by means of a binocular microscope 
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Effect of contact crumbling ..- D204/D302 


MBS-1, the surface of rools contact area and that of crumbling 
focuses being evaluated. The effect of flexing was determined un- 
der flexing pressures of 22.53 25.3 and 28.1 kg/mm2 which were 
lower than the fatigue strength limit (o_, = 33 kg/mm2). It was 


found that in the range of runs, cycles from 2.5 to 5106 without 
flexing the surface of crumbling focuses increased from 4 to 10 mm 
he effect of contact crumbling runs on the fatigue strength ugder 
flexing pressure higher than that of fatigue limit: o 47 kg/mm¢ ie 
shown graphically. It is seen that at firat with the increase in 
contact runs phe steel fatigue strength increases, reaching a ma- 
ximum at 30109 runs which is 2.2 times more than the initial fa- 
tigue limit. It means that at this stage the prevailing factor is 
the strengthening of sample surface. A further increase in the runs- 
cycles leads to a gradual fatigue strength decrease, which at 7+106 
runs is only ¥3 of the initial fatigue limit. There are two micro- 
photographs of a sample after 106 contact runs on the first pic- 
ture, and after a subsequent 190,000 flexings, under a load of 
35.86 kg/mm2, where the sample was broken on the second; on this 
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Effect of contact crumbling .«.. D204/D302 

picture it is seen that the sample broke in the crumbling focuses 

area. The author states that with a relatively low nunber of con- 

tact runs under relatively small contact pressure the sliding fric- 
tion increases the fatigue strength of low-tempered steel. He ves- 

ted steel 45, tempered from 830°C and annealed at 200°C (Hp = 50) 


fatigue limit o_, = 56.4 kg/mm2, under rolls pressure 0 = 4370 kg/ 


em2 and 16723 kg/cm2; the number of contact runs being in the ran- 
ge from 200,000 to 3-10% He found that under these conditions no 
marked depth could be observed. These samples under 61.5 kg/mm2 
pressure did show an increase in fatigue limit amounting to 8 % in 
comparison with that of initial polished only samples. The author 
states that by a simultaneous action of sliding contact and flex- 
ing pressures, the intensity of contact crumbling decreases: a 
greater number of contact runs cycles is needed for the formation 
of first crumbling focuses, their surface area being smaller, than 
in the case of sliding contact pressure only; the crumbling area 
decreasing with the increase of flexing loads. The specific charac- 
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ters of braking surfaces with and without crumbling focuses are 
shown on three micro-photographs; on those depicting breaking sur- 
faces with crumbling focuses a brittle zone in the middle can be 
Observed. There are 4 figures, and 2 Soviet-bloo references. 


ASSOCIATION: Institut mekhaniki AN URSR (Institute of Mechanics, 
AS UkrSSR) 


PRESENTED: by F. Po Byelyankin, Member of Academy of Sciences 
rSSR 


SUBMITTED: March 17, 1960 
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AUTHOR: Vas" chrty-HeY. 


TITLE: The influence of contact crumbling on the fatigue a ; 
strength of steel taking into account the scale effect 


PERIODICAL: Akademiya nauk Ukray4ns 'koyi RSR, Dopovidi, no. 6, 
1961, 727 - 730 i : 


mens of 6.5, 9 and 12 mm diameter in pure bending on machine HY 
(NU) and specimens of 10, 14, 18, 24, 32 and 40 mm diameter in ro- 
tating cantilever tests. The specimens were made from normalized 
steels 45 ad _40X. (Contact loading was applied by means of a spe- 
cial “tnrge\noller ead. The contact stresses reached 170 kg/mm 

and the ratios R/d approached 0.6. The contact ring on a specimen 
and the test rig are shown. The degree of crumbling was measured 
by the ratio (ne) of depth to area of crumbling. Tests for limi~ 
téd contact durability were carried out in the absence of any 
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bending loads. These tests show that contact durability increases 
with the increase of specimen diameter. Thus, with the contact 
stress of 170 kg/mm¢ the depth h = 44 microns and area § = 1.16 - 
1.41 mm? of crumbling took'place after 3 + 106 loading cycles.on 
the 6.5 mm specimen, whereas the 12 mm specimen needed 8 » 106 cy~- 
cles for the same effect. With the increase of specimen diameter 
d, the absolute values of depth and area of contact erumbling in- 
crease but the relative values, h/d and s/d, decrease. Tests of 
bending fatigue endurance were carried out at loads of 8 to 19 % 
above the endurance limit and the effect of contact crumbling was 


measured by the life coefficient K = N,/N where N - number of cy- 
cles to fail a plain ground specimen, and Ny ~ number of cycles to 


.fail the same specimen with a given degree of contact crumbling. 
The scale effect was defined by nH=5 5 Ka/Kio where suffix d cor- 


responds to the tested specimen and 10 to the 10 mm specimen with 
the same degree of contact crumbling. In pure bending tests o 
ground specimens with a crumbled ring, 7.4 % drop in Fatigueylimit 
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wag observed when the specimen diameter increased from 6.5 to 12 mm 
In general, the fatigue endurance decreased with increase of speci- 
men diameter. However, for small contact pressures, the fatigue 
limit increased in specimens of all sizes. There are 2 figures and 
1 Soviet-bloc reference. 


ASSOCIATION: Instytut mekhemiky AN URSR (Institute of Mechanics, 
: AS UkrSSR) 


SUBMITTED: September 2l, 1960 
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{Effect of wear on the fatigue strength of steel consider- 
ing the scale factor]Vliianie iznosa na ustalostnuiu proch- 
nost! stali s uchetom mashtabnogo faktora. Kiev, Izd-vo 
Akad. nauk USSR, 1962. 110 p. (MIRA 16:4) 
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! ACC NR: AP6002124 SOURCE CODE: UR/0369/65/001/006/07 20/0725 ff “] 
| AUTHOR: Shul'man, P, A.; Val'chuk, G. 1. | 49 a 
! ORG: Institute of Superhard Materials anid Institute of Mechanics, AN UkrSSR, Bb S 


Kiev (Institut sverkhtverdykh materialov i institut mekhaniki AN UkrSSR) 


TITLE: Cyclic strength of SURKME ,eteet ground with diamond wheels 

Riana hi | | 
SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 1, no. 6, 1965, 720-725 
TOPIC TAGS: cyclic strength, steel, grinding, diamond, carborundum 


ABSTRACT: \Proceedgng from the assumption that ac (iiid ot hardened steel with Zz 

“synthetic diamond@pheels is associated with a smaller evolution of heat than when 

other grinding materials are used, the authors carried out comparative experimen- 

tal studies of the surface layere and cyclic strength of hardened low-tempered 

S9OKhMF steel ground with an abrasive of electrolytically produced corundum and ; 

with synthetic diamond wheels.(* X-ray analysis of the phase composition and a. 

structural state of the surface layers of the samples after grinding was performed a 
: with URS-50I apparatus with iron radiation. The data were in agreement with those 

: obtained by microhardness measurements. Structural changes caused by diamond 

Ts aera extend over a depth of 40—-50A as opposed to 9044 for corundum grinding. 
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AID P - 2459 
Subject : USSR/Medicine 
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Authors : Bukhovets, V. I., Kand. of Med. Sci., Val'chuk, N. K. 
Kand. of Biol. Sci., Vitte, N. K., Prof., "i 
Prof., Topchieva, Ye. P., Kand. of Med. Sci. 


Title Comparative physiological and hygienic evaluation of 
the conditions of work on tractors 


Periodical Gig. i san., 6, 26-33, Je 1955 


Abstract : Describes the scientific research work conducted by 
different departments of the Vinnitsa Medical Institute 
since January 1954, for the study of health conditions 
of tractor operators depending on the structural 
characteristics of caterpillar and wheel tractors of 
different make, on the type of agricultural work and 
daily schedule, climate, weather, etc. The investigations 
were performed chiefly at the Vinnitza Machine Tractor 
Station Base during the Sowing Campaign of the spring 
1954. The effect of noise, of dust content and carbon 
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monoxide concentration in the air, and of Bpecial 
structural features of tractors on the physiological 
reactions of operators are analyzed. Recommendations 


are made. 4 tables. 
Institution: Vinnitsa Medical Institute 


Submitted : Sept. 18, 1954 
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AUTHOR: Valcovi of, Victor 


TITLE: The Bernoulli surfaces 


w 4 v/l- 
PERIODICAL: Studii gi cercetari de mecanica aplicata, no. 6, 1950, 1,507 - 1,533 


TEXT: The use of Bernoulli surfaces in treating the motion of fluids re- 
presents a considerable simplification, since the three-dimensional motion is re~ 
duced to a two-dimensional one, i.6., to the flow on the rigid Bernoulli surfaces. 
Three important phases of the evolution of the mathematical problem of the motion 
of ideal fluids can be distinguished: Phase I, regarding the piane, irrotational 
motion of the non-compressible fluids, also called the Cauchy phase. The motion 
ig supposed to identically repeat in ail parallel planes z = const. Phase II, 
regarding the plane, irrotational motion of the compressible fluids, also called 
Chaplygin phase. Phase III, also called the phase of the Bernoulli surfaces (SB), 
takes into consideration the three-dimensional motion of the barotrope fluids. 
This phase treats the three-dimansional motion of the fluid, but also supposes 
the motion to be rotational. It encloses the mathematical treatment of the gen- 
eral motion (permanent) of a barotrope fluid. The mathematical treatment of this 
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general problem will present some properties of some rigid surfaces - Bernoulli 
surfaces - on which the motion will take place. The three-dimensional motion 
will thus be transformed into a two-dimansional moticn, whereas the z = const 
planes will be replaced by a family of Bernoulli surfaces. Due to the Soviet 
mathematicians C.C. Viushgens and 0.V. Golubeva, several papers of more geometri- 
cal nature appeared in Soviet periodicals: Ref, 13: J. Grialou, C.R. Paris 198, 
1,972 - 1,973 (1934); Ref. 15: A. Winter, Quart. Appl. Math., IX, 102 - 105 
(1951); Ref. 16: K.K. Viushgens, Doki. AN SSSR, 78, 837 - 840 (1951); Ref. 17: 
K.K. Viushgens, Doki. AN SSSR, 84, 861 - 863 (1952); Ref. 18: Gh. Gheorghiev, 
St. cerc. Iasi, II, 1 - 18 (1951) [Abstracter's note: Only two of the five ref- 
erences mentioned by the author are of Soviet origin. | Professor Gh. Gheorghiev 
in Iagi recently published some observations of geometrical nature [ Ref. 18 and 
Ref. 19: Rev. Univ. Iasi, II, 43 - 64 (1955) |. The way how the Bernoulli sur- 
face was deduced shows that there exists a family of such surfaces, depending on 
a single parameter, expressed by: B= const. (11). They are rigid surfaces in 
the fluid and the motion of the fluid will be a flow along these rigid surfaces. 
It thus can be said that the study of the three-dimensional motion of the fluid is 
reduced to the two-dimensional moticn of a mobile fluid on the Bernoulli surface 
(SB). Based on an advantageous system of coordinates alsc used in Ref. 22 [v. 
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VAloovici, Rend. Lincei, XIz, 288 - 296 (1956) ] the autnor continuss the study of 
the motion. Conclusions: Taking the Bernoulli surfaces (SB) into eonsideration, 
the author reduced the permanent motion of barotrope fluids from a three-dimen- 
sional value to a two-dimensional one. This rediction results in a simplifica- 
tion of the treatment of the problem. The existence of two functions, @ and 
was proved, where @ has the essential property o: the potential function from the 
plane motion, 4.e., the property of producing the: velocity compenent by its par- 
tial derivatives in ratio with the curvilinear coordinates of the points on the 
SB. The function q 4g a current function, 1.6.5 the family of the current lines 
is given by the equation @ = const., all. current lings being located on the Ber- 
noulli surface (SB). ‘The curve linea are algo located on the SB surfaces, where- 


as their equation is given bys ee = const., dn being the displacement on the 
normal line to SB. The differential equations which have +o be satisfied by the 
function P and P, are some generalizations of the Laplace equation of the second 
order, Between these two funotions there are relations which generalize the Cau- 
ohy-Riemann relations regarding the rea) part and the imaginary part of a func- 
tion of a complex variable. The use of the Bernoulll surfaces thus opens new 
prospects in different directions. Especially, the determination of a fluid mo- 
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tion, admitting a given uniparametric family, can tnus be accomplished. There 
are: 1 figure and 27 refersnces: 13 Soviet-bles and 14 non-Soviet-bioc. The 
reference to the English-language publicaticn reada as follows: Ref. 15, A. Wint 
ner, Quart. Appl. Math. IX, 102 - 105 (1951). 


ASSOCIATION: Universitatea "C.I. Parhon" (University "C.I. Parhon") 


SUBMITTED: September 3, 1960 
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U.S.S.M. additives of the "paratone® type atve satisfactory 
Feaults. ‘he determination of Viseosity at 0C., in specially 
designed apperatus, is proposed as a etenderd.U.3.3.R. test for 
engine lubricents, 
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YAKUNINA, A.V.; VALDAVINA, K.D., agronom 


Codling moth in Tatarstan. Zaashch, rast, ot vred, i tol. 8 
no.2:50 F '63. (MIRA 16:7) 


13 Zaveduyushchaya Chistopol'skim punktom signalizatsii i 
prognozov, Chistopol' (for Yakunina), 2. Chistopol'skiy punkt 
signalizatsii i eros Chistopol' (for Valdavina). 

(Tatar A.S.S.R.—-Codling moth) 
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AUTHORS: Valdauf, B., Engineer, vicha, V., Engineer 
——————o~ 


TITLE: Prospects of the production of liquid fuels and of the 
development of the petrochemical industry 


PERIODICAL: Chemik, no. 25 1960, 59-61 


TEXT: Up to now, liquid fuels have been produced in Czechoslovakia by 
processing petroleum as well as brown coal tar in a ratio of about 1:13 / 
the development, however, renders the present situation unbearable. The 
rapidly increasing demand for liquid fuels had to be met by importation 

of petroleum, since the own supplies were insufficient. From an economic 
point of view » & combination of distillation with the cracking or high- 
pressure hydrogenation of the distillation residue proved to be advan- 
tageous, since by simultaneous application of all three processes & yield 

in liquid fuels of more than 92% can be obtained} the investment cost is, 
however, high. In order to speed up the construction of new facilities 

for the processing of petroleum, the most simple technological method had 
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to be applied, i.e., direct distillation, refining by hydrogenation, and 
reforming. Under the given conditions, the construction of a refinery 
having a yearly capacity of 4,000,000 tons of petroleum is economically 
justified. Of great importance is a uniform distribution of refineries 
all over the country. It is planned to supply the refineries with 
petroleum by means of a central pipeline system. By 1965, the demand for 
aromatic hydrocarbons will be covered by crude benzene from coke, high- 
temperature tars and brown coal tar, i.e., the demand for phenol partly 
by brown coal tar and partly by high-temperature tar, and that for 
acetylene partly by coke. The olefin gases and other hydrocarbons, and 
the amounts of acetylene lacking at present will be obtained from petro~ 
chemical raw materials, i.e., petroleum and natural gas. As basic 
technological processes were chosen: 1) the pyrolysis of saturated 
hydrocarbons and benzine and their separation by distillation, and 2) the 
incomplete combustion of natural gas, whereby acetylene as well as 
synthetic gas are obtained. The increase in the production of liquid 
fuels will no longer attain the figures of the period 1960-1965; after 
1965 attention will be focused on a more economic distribution and on 
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